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DETAILED ACTION 
Summary 

1 . This is the initial office action based on application 10/566,804 filed on 
01/30/2006 by David Ziger, and Pierre Leroux. 

2. Claims 1-13 are currently pending and have been fully considered. 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(b) because they are 
incomplete. 37 CFR 1 .83(b) reads as follows: 

When the invention consists of an improvement on an old machine the drawing must when possible 
exhibit, in one or more views, the improved portion itself, disconnected from the old structure, and also 
in another view, so much only of the old structure as will suffice to show the connection of the invention 
therewith. 

4. Corrected drawing sheets in compliance with 37 CFR 1 .1 21 (d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
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"New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

5. Figures 6 and 7 show a method without the corresponding description of the 
method steps in the boxes. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 -1 0 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

8. Claims 1 , 7-8, and 1 0 recite the limitation "opposite corner" in line 7 of claim 1 , 
line 6 of claim 7, line 3 of claim 8, and line 6 of claim 10. There is insufficient 
antecedent basis for this limitation in the claim. The opposite corner refers to the clear 
field mask, but it is not clear as to what the "opposite corner" is opposite to. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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1 0. Claims 1 2-1 3 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
BOWES (US 2002/01 8251 6 A1 ). 

1 1 . BOWES teaches a mask set 1000A and 1000B comprising a dark field mask, 
1000A, and a Clearfield mask, 1000B (Fig. 10). The dark field mask may comprise a 
first part of a pattern, 1002 (Fig. 10), these patterns are needle patterns used to 
determine line width due to the effects of aberrations, such as flare (paragraph 0036). 
The dark field mask includes a first portion of a box-in-a-box correction pattern, 104 
(Fig. 10), and a first portion of an analogous focus box pattern, 106 (Fig. 10). The clear 
field mask, 1000B, has the complementary, and align able, box-in-a-box and focus box 
patterns, as well as the complementary portions of the flare patterns (Fig. 10). The 
combined first mask 1000A and second mask 1000B may be on a single mask 1000 
(Fig. 10). 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

14. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ki 
(US 2003/0068565 A1 ) in view of BOWES (US 2002/01 8251 6 A1 ). 

1 5. Ki teaches a method of determining the effect of flare on the line widths of 
photoresist patterns (paragraph 0024). The line widths of photoresist patterns formed 
by a line and space pattern of a dark field mask are compared with the line widths of a 
Clearfield mask (paragraph 0024). The amount of flare is calculated based on the 
difference between the dark field and the clear field mask photoresist patterns 
(paragraph 0024). A first mask comprising a light shielding layer with light transmission 
patterns, where the line widths of the line patterns are the same, goes through a first 
photolithographic process, using an exposure apparatus (paragraphs 0047 - 0049). 
The first mask is then disposed above a wafer coated with a photoresist, and the first 
photolithographic process is performed (paragraph 0049). A second mask, which 
comprises a Clearfield mask, has light transmission region, with light shielding regions 
forming the pattern (paragraph 0054). A second photolithographic process is performed 
using the second mask, by projecting the image of the second mask onto a photoresist 
coated wafer, which may be the same wafer as used during the first exposure 
(paragraph 0056). The exposed portions of both the first photoresist pattern and the 
second photoresist patterns are developed and measured (paragraphs 0050 - 0051, 
and 0057-0058). The measurement may be done using a scanning electron 
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microscope (paragraph 0057). The difference in line widths of the first and second 
photoresist patterns are determined, and the difference is the result of flare (paragraph 
0058). The effect of flare may be determined using for example a computer program 
(paragraph 0060). Additionally as can be seen in Figure 6 the second mask pattern 
may be a composite pattern, including both Clearfield and dark field mask pattern 
regions. As can be seen in Figure 13, the pattern regions of the second mask, may be 
located in the corners of the main mask area. 

16. Ki does not explicitly teach forming on the first mask the mask pattern being in 
the corner, or that the second mask has the pattern in the opposite corner. However, Ki 
does teach that the design of the patterns may be such, that the patterns are located in 
the areas where flare is measured (paragraph 0083). Therefore, at the time of the 
invention one having ordinary skill in the art would have been motivated to arrange the 
mask patterns in suitable locations, such as opposite relative corners, as a matter of 
routine experimentation, in order to design the mask so that the flare measurement 
patterns are located in the proper area to measure the flare. 

1 7. Additionally Ki does not explicitly teach the first and second exposure in one die 
position, and the composite pattern exposure in a second die position. Ki does teach 
that the second exposure may be done on the same wafer, which may be interpreted as 
the same die position, and also that a new test wafer may be used, where the second 
test wafer may correspond to a second die position (paragraph 0056). At the time of the 
invention one having ordinary skill in the art would have been motivated utilize the first 
and second wafers, as different die positions during the exposures as a matter of 
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routine experimentation, since Kl teaches both the use of one wafer, and two wafers for 
the exposure. 

18. Ki does not explicitly teach the first pattern contains a correction box or a focus 
box pattern. However, BOWES teaches a first portion of a box-in-a-box correction 
pattern, 104 (Fig. 10), and a first portion of an analogous focus box pattern, 106 (Fig. 
10). 

1 9. At the time of the invention one having ordinary skill in the art would have been 
motivated to include the box-in-a-box and focus box patterns of BOWES in the mask 
and method of Kl, so that both the measurements of the pattern, and measurement of 
the alignment of the patterns may be determined in the same step (BOWES paragraph 
0017). 

20. Claims 7- 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ki 
(US 2003/0068565 A1 ). 

21 . Kl teaches a method of determining the effect of flare on the line widths of 
photoresist patterns (paragraph 0024). The line widths of photoresist patterns formed 
by a line and space pattern of a dark field mask are compared with the line widths of a 
Clearfield mask (paragraph 0024). The amount of flare is calculated based on the 
difference between the dark field and the clear field mask photoresist patterns 
(paragraph 0024). A first mask comprising a light shielding layer with light transmission 
patterns, where the line widths of the line patterns are the same, goes through a first 
photolithographic process, using an exposure apparatus (paragraphs 0047 - 0049). 



Application/Control Number: 10/566,804 Page 8 

Art Unit: 1795 

The first mask is then disposed above a wafer coated with a photoresist, and the first 
photolithographic process is performed (paragraph 0049). A second mask, which 
comprises a Clearfield mask, has light transmission region, with light shielding regions 
forming the pattern (paragraph 0054). A second photolithographic process is performed 
using the second mask, by projecting the image of the second mask onto a photoresist 
coated wafer, which may be the same wafer as used during the first exposure 
(paragraph 0056). The exposed portions of both the first photoresist pattern and the 
second photoresist patterns are developed and measured (paragraphs 0050 - 0051, 
and 0057-0058). The measurement may be done using a scanning electron 
microscope (paragraph 0057). The difference in line widths of the first and second 
photoresist patterns are determined, and the difference is the result of flare (paragraph 
0058). The effect of flare may be determined using for example a computer program 
(paragraph 0060). Additionally as can be seen in Figure 6 the second mask pattern 
may be a composite pattern, including both Clearfield and dark field mask pattern 
regions. As can be seen in Figure 13, the pattern regions of the second mask, may be 
located in the corners of the main mask area. 

22. Kl does not explicitly teach forming on the first mask the mask pattern being in 
the corner, or that the second mask has the pattern in the opposite corner. However, Kl 
does teach that the design of the patterns may be such, that the patterns are located in 
the areas where flare is measured (paragraph 0083). Therefore, at the time of the 
invention one having ordinary skill in the art would have been motivated to arrange the 
mask patterns in suitable locations, such as opposite relative corners, as a matter of 
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routine experimentation, in order to design the mask so that the flare measurement 
patterns are located in the proper area to measure the flare. 

23. Additionally Kl does not explicitly teach the first and second exposure in one die 
position, and the composite pattern exposure in a second die position. Kl does teach 
that the second exposure may be done on the same wafer, which may be interpreted as 
the same die position, and also that a new test wafer may be used, where the second 
test wafer may correspond to a second die position (paragraph 0056). At the time of the 
invention one having ordinary skill in the art would have been motivated utilize the first 
and second wafers, as different die positions during the exposures as a matter of 
routine experimentation, since Kl teaches both the use of one wafer, and two wafers for 
the exposure. 



Allowable Subject Matter 

24. Claims 4-6 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

25. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record does not teach or suggest that the effect of flare is 
calculated in an X-direction for the difference between a right leg and a left leg, and 
from the Y-direction for the effect of flare from a top leg and bottom leg of the printed 
feature. 
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Conclusion 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Jelsma whose telephone number is (571)270- 
5127. The examiner can normally be reached on Monday to Thursday 7:00 a.m. - 5:00 
p.m. 

27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on (571 )272-1 385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

28. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 
JGJ 



